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FIG. 2 
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CHARACTER READER, CHARACTER READING 
METHOD, AND CHARACTER READING 

PROGRAM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Application 
No. 2005-267006, filed on Sep. 14, 2005; the entire contents 
of which are incorporated herein by reference. 

BACKGROUND 

0002) 
0003. The present invention relates to a character reader, 
a character reading method, and a character reading program 
for enabling confirmation and correction of a read character 
by displaying the character on a screen when the character 
is written on a sheet with, for example, a digital pen or the 
like. 

0004 2. Description of the Related Art 
0005 There has been provided a character reader that 
reads a sheet bearing a handwritten character, for example, 
a questionnaire sheet or the like as image data by an optical 
character reader (hereinafter, referred to as an image scan 
ner), performs character recognition processing on the 
image data, displays a character recognition result and the 
image data on a screen of a display, and stores the character 
recognition result after it is confirmed whether or not the 
character recognition result needs correction. 
0006. In the case of this character reader, if a character 
obtained as the character recognition result needs correction, 
an operator looks at an image field displayed on a correction 
window to key-input a character for correction. 

1. Field of the Invention 

0007. However, due to resolution limitation (field image 
reduction limitation) of the correction window, and the like, 
the operator cannot visually determine some character 
unless he/she has the sheet originally read (hereinafter, 
referred to as an original sheet) at hand. 
0008 If the original sheet is in, for example, a remote 
place, the operator makes a telephone or facsimile inquiry to 
the other party in the remote place about the character 
entered in the original sheet and corrects the recognition 
result obtained by the character reader. 
0009. However, this forcibly burdens the operator with a 
troublesome work of the communication with a person in the 
remote place and thus increases the work time. 
0010. On the other hand, in recent years, there has been 
developed an art in which instead of an image scanner or the 
like, a pen-type optical input device called a digital pen or 
the like is used not only to write a character on a sheet but 
also to obtain handwriting information, thereby directly 
generating image data of the written character (see, for 
example, Patent Document 1). 
0011. According to this art, when a person enters a 
character on a sheet with the digital pen, the digital pen 
optically reads marks in a unique coded pattern printed on 
the sheet to obtain position coordinates on the sheet and time 
information, whereby the image data of the character can be 
generated. 

Mar. 15, 2007 

0012 Patent Document 1 Japanese Translation of PCT 
Publication No. 2003-511761 

SUMMARY 

0013 The above-described prior art is an art to only read 
the coordinates of a pointed position on the sheet together 
with the time and convert a written character into image 
data, and does not disclose a concrete art for utilizing the 
obtained information. 

0014. The present invention was made in order to solve 
Such a problem, and it is an object thereof to provide a 
character reader, a character reading method, and a character 
reading program that enables an operator to Surely recognize 
a character handwritten on a sheet on a correction window 
and to efficiently perform a confirmation work or a correc 
tion work of a character recognition result. 
0015. A character reader according to an embodiment of 
the present invention includes: a handwriting information 
obtaining part that obtains handwriting information of a 
character handwritten on a sheet; a character image gener 
ating part that generates partial character images in order in 
which the character is written, based on the handwriting 
information of the character obtained by the handwriting 
information obtaining part; and a stroke order display part 
that displays the partial character images generated by the 
character image generating part, in sequence at predeter 
mined time intervals. 

0016 A character reading method according to an 
embodiment of the present invention is a character reading 
method for a character reader including a display, the 
method comprising: obtaining, by the character reader, 
handwriting information of a character handwritten on a 
sheet; generating, by the character reader, partial character 
images in order in which the character is written, based on 
the obtained handwriting information of the character; and 
displaying, by the character reader, the generated partial 
character images on the display in sequence at predeter 
mined time intervals. 

0017. A character reading program according to an 
embodiment of the present invention is a character reading 
program causing a character reader to execute processing, 
the program comprising program codes for causing the 
character reader to function as: a handwriting information 
obtaining part that obtains handwriting information of a 
character handwritten on a sheet; a character image gener 
ating part that generates partial character images in order in 
which the character is written, based on the handwriting 
information of the character obtained by the handwriting 
information obtaining part; and a stroke order display part 
that displays the partial character images generated by the 
character image generating part, in sequence at predeter 
mined time intervals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a block diagram showing the configura 
tion of a character reading system according to an embodi 
ment of the present invention. 
0019 FIG. 2 is a view showing the structure of a digital 
pen of the character reading system in FIG. 1. 
0020 FIG. 3 is a view showing an example of a dot 
pattern on a sheet on which characters are to be entered with 
the digital pen. 
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0021 FIG. 4 is a view showing a questionnaire sheet as 
an example of the sheet. 
0022 FIG. 5 is a view showing a questionnaire sheet 
correction window. 

0023 FIG. 6 is a flowchart showing the operation of the 
character reading system. 
0024 FIG. 7 is a flowchart showing stroke order display 
processing. 
0.025 FIG. 8 is a view showing a display example where 
the stroke order of a character image corresponding to a 
recognition result “?' is shown in a time-resolved photo 
graphic manner. 
0026 FIG. 9 is a view showing a display example where 
the stroke order of a character image corresponding to a 
recognition result "9" is shown in a time-resolved photo 
graphic manner. 
0027 FIG. 10 is a view showing an example of a reject 
correction window. 

DETAILED DESCRIPTION 

(Description of Embodiment) 
0028. Hereinafter, an embodiment of the present inven 
tion will be described in detail with reference to the draw 
ings. 

0029. It is to be understood that the drawings are pro 
vided only for an illustrative purpose and in noway limit the 
present invention, though referred to in describing the 
embodiment of the present invention. 
0030. As shown in FIG. 1, a character reading system of 
this embodiment includes: a digital pen 2 which is a pen 
type optical data input device provided with a function of 
simultaneously performing writing to a sheet 4 and acqui 
sition of handwriting information; and a character reader 1 
connected to the digital pen 2 via a USB cable 3. 
0031. On an entire front surface of the sheet 4, a dot 
pattern consisting of a plurality of dots (black points) in a 
unique arrangement form is printed in pale black. 
0032. The dots in the dot pattern are arranged in matrix 
at intervals of about 0.3 mm. 

0033 Each of the dots is arranged at a position slightly 
deviated longitudinally and laterally from each intersection 
of the matrix (see FIG. 3). 
0034. On the sheet 4, a start mark 41, an end mark 42, and 
character entry columns 43 are further printed in pale blue. 
0035) A processing target of the digital pen 2 is only the 
dot pattern printed on the front surface of the sheet 4, and the 
pale blue portions are excluded from the processing target of 
the digital pen 2. 
0036) The character reader 1 includes an input part 9, a 
control part 10, a communication I/F 11, a memory part 12, 
a character image processing part 13, a character recognition 
part 14, a dictionary 15, a database 16, a correction pro 
cessing part 18, a display 19, and so on, and is realized by, 
for example, a computer or the like. 
0037) Functions of the memory part 12, the character 
image processing part 13, the character recognition part 14, 
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the correction processing part 18, the control part 10, and so 
on are realized by hardware such as a CPU, a memory, and 
a hard disk device cooperating with an operating system 
(hereinafter, referred to as OS) and a program Such as 
character reading software which are installed in the hard 
disk device. The CPU stands for central processing unit. 
0038. The input part 9 includes an input device such as a 
keyboard and a mouse and an interface thereof. 
0039 The input part 9 is used for key input of text data 
when the correction processing part 18 executes character 
correction processing of a recognition result. 
0040. The input part 9 accepts key input of new text data 
for correcting text data displayed on a questionnaire sheet 
correction window. 

0041. The dictionary 15 is stored in the hard disk device 
or the like. The database 16 is constructed in the hard disk 
device. The memory part 12 is realized by the memory or the 
hard disk device. 

0042. The character image processing part 13, the char 
acter recognition part 14, the correction processing part 18, 
and so on are realized by the character reading software, the 
CPU, the memory, and the like. 
0043. The display 19 is realized by a display device such 
as a monitor. 

0044) The communication I/F 11 receives, via the USB 
cable 3, information transmitted from the digital pen 2. 
0045. The communication I/F 11 obtains, from the digital 
pen 2, handwriting information of a character written in each 
of the character entry columns 43 of the sheet 4. 
0046 That is, the communication I/F 11 and the digital 
pen 2 function as a handwriting information obtaining part 
that obtains the handwriting information of a character 
handwritten on the sheet 4. 

0047 The memory part 12 stores the handwriting infor 
mation received by the communication I/F 11 from the 
digital pen 2. A concrete example of hardware realizing the 
memory part 12 is the memory or the like. 
0048. The handwriting information includes stroke infor 
mation Such as a trajectory, stroke order, speed, and the like 
of a pen tip of the digital pen 2, and information Such as 
write pressure, write time, and so on. 
0049 Besides, the memory part 12 also functions as a 
work area for the following works: Storage of a character 
image that is generated by the character image processing 
part 13, the character recognition part 14, and the control 
part 10 based on the handwriting information; character 
recognition processing by the character recognition part 14: 
processing by the character image processing part 13 to 
segment image fields corresponding to a sheet form; pro 
cessing by the correction processing part 18 to display a 
window (questionnaire sheet correction window in FIG. 5 in 
this example) for confirmation or correction work which 
displays, on the same window, segmented character images 
and text data being character recognition results; and so on. 
0050 Under the control by the control part 10, the 
character image processing part 13 generates a character 
image of each character based on the stroke information 
(trajectory (position data), stroke order, speed, and so on of 
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the pen tip) included in the handwriting information stored 
in the memory part 12 and coordinate information of a sheet 
image stored in the database 16, and stores the character 
image in the memory part 12. 

0051. A set of position data (X coordinates and Y coor 
dinates) that indicate traces of the digital pen 2 on the front 
Surface of the sheet 4 during write pressure detection periods 
is called trajectories, and position data classified into the 
same pressure detection period, out of the position data (X 
coordinates, Y coordinates) is called stroke order. 
0.052 To each of the position data (X coordinates, Y 
coordinates), the time at which the position is pointed is 
linked and thus the order in which the position (coordinates) 
on the sheet 4 pointed by the pen tip shifts and the time 
passage are known, so that the speed is obtainable from 
these pieces of information. 
0053. The character image processing part 13 functions 
as a character image generating part that generates image 
data of each character by Smoothly connecting, on the 
coordinates, dot data of the character based on the hand 
writing information (position data (X coordinates, Y coor 
dinates) and the time)). 
0054 The character image processing part 13 functions 
as a stroke order display part that displays the order in which 
a character corresponding to character image data displayed 
on the display 19 is written, based on the-handwriting 
information on the character obtained from the digital pen 2 
via the communication IVF 11. 

0055. At this time, what serves as a trigger for the stroke 
order display is an instruction operation for displaying the 
stroke order, for example, an operation Such as double 
clicking a mouse after moving a cursor onto a relevant image 
field. 

0056. In response to such an instruction operation for the 
stroke order display, the character image processing part 13 
performs image generation processing for displaying the 
stroke order. 

0057. In the image generation processing at this time, 
image data in a relevant image field on the questionnaire 
sheet correction window is once erased, partial images in the 
course until the target image data is completed as one 
character are sequentially generated, and the partial images 
are displayed in the relevant image field on the questionnaire 
sheet correction window. 

0.058 That is, the character image processing part 13 
functions as the stroke order display part that, in response to 
the operation for displaying the stroke order of the character 
image data displayed on the display 19, sequentially dis 
plays the partial images generated in the course until the 
target image data is completed as one character, based on the 
handwriting information of the character obtained from the 
digital pen 2 via the communication I/F 11. 

0059. In the dictionary 15, a large number of character 
images and character codes (text data) corresponding to the 
respective character images are stored. 

0060. By referring to the dictionary 15, the character 
recognition part 14 executes character recognition process 
ing for a character image generated by the character image 
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processing part 13 and stored in the memory part 12 and 
obtains text data as the character recognition result. 
0061 The character recognition part 14 assigns text data 
(character code) Such as "?” to a character unrecognizable at 
the time of the character recognition and this text data is 
defined as the character recognition result. 
0062) The character recognition part 14 stores, in the 
database 16, character image s31 read from the sheet and 
text data 32 recognized from the character images 31. 
0063 Specifically, the character recognition part 14 col 
lates the character image data generated by the character 
image processing part 13 with the character images in the 
dictionary 15 to output the text data. 
0064. In the database 16, the character images 31 read 
from the sheet and the text data 32 as the character recog 
nition results obtained from the character images 31 by the 
character recognition are stored in correspondence to each 
other. 

0065. Sheet forms 34 are stored in the database 16. Each 
of the sheet forms 34 is information indicating a form 
(format) of a sheet having no character entered thereon yet. 
0066. The sheet form 34 is data indicating, for example, 
the outline dimension of a sheet expressed by the number of 
longitudinal and lateral dots, and the locations of the char 
acter entry columns in the sheet. 
0067. The database 16 is a storage part storing the 
character images 31 and the text data 32 in correspondence 
to each other, the character images 31 being generated based 
on the handwriting information when characters are entered 
on the sheet 4, and the text data 32 being obtained by the 
character recognition of the character images 31. 
0068 A sheet management table 33 is stored in the 
database 16. The sheet management table 33 is a table in 
which sheet IDs and the sheet forms 34 are shown in 
correspondence to each other. 
0069. The sheet management table 33 is a table for use in 
deciding which one of the stored sheet forms 34 should be 
used for the sheet ID received from the digital pen 2. 
0070 The correction processing part 18 displays on the 
display 19 the questionnaire sheet correction window on 
which the character image data generated by the character 
image processing part 13 and the text data as the character 
recognition results outputted by the character recognition 
part 14 are displayed so as to be visually comparable. 
0071. The correction processing part 18 accepts correc 
tion input for the text data being the character recognition 
result which is displayed in the relevant character input 
column of the questionnaire sheet correction window dis 
played on the display 19 and updates the text data 32 in the 
database 16. 

0072 The display 19 displays the questionnaire sheet 
correction window outputted from the correction processing 
part 18, and so on, and is realized by, for example, a liquid 
crystal display (TFTmonitor), a CRT monitor, or the like. 
0073. As shown in FIG. 2, the digital pen 2 is composed 
of a case 20 with a pen-shaped outer appearance, a camera 
21 provided in the case 20, a central processing unit 22 
(hereinafter, referred to as a CPU 22), a memory 23, a 
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communication part 24, a pen part 25, an ink tank 26, a write 
pressure sensor 27, and so on. 
0074 As the digital pen 2, which is a kind of a digitizer, 
any other digitizer capable of obtaining the coordinate 
information and the time information may be used. 
0075 An example of the other digitizer is a tablet struc 
tured by combining a pen-type device for instructing the 
position on a screen and a plate-shaped device for detecting 
the position on the screen designated by a pen tip of this 
pen-type device. 
0.076 The camera 21 includes an infrared-emitting part 
Such as a light-emitting diode, a CCD image sensor gener 
ating image data on a Surface of a sheet, and an optical 
system Such as a lens forming an image on the CCD image 
SSO. 

0077. The infrared-emitting part functions as a lighting 
part lighting the sheet for image capturing. 

0078. The camera 21 has a field of view corresponding to 
6x6 dots and takes 50 snapshots or more per second when 
the write pressure is detected. 
0079 When ink supplied from the ink tank 26 seeps out 
from a tip portion of the pen part 25 and a user brings the tip 
portion into contact with the surface of the sheet 4, the pen 
part 25 makes ink adhere on the surface of the sheet 4, 
thereby capable of writing a character and drawing a figure. 

0080. The pen part 25 is of a pressure-sensitive type that 
contracts/expands in response to the application of the 
pressure to the tip portion. 

0081. When the tip portion of the pen part 25 is pressed 
(pointed) against the sheet 4, the write pressure sensor 27 
detects the write pressure. 
0082) A write pressure detection signal indicating the 
write pressure detected by the write pressure sensor 27 is 
notified to the CPU 22, so that the CPU 22 starts reading the 
dot pattern on the sheet Surface photographed by the camera 
21. 

0083. That is, the pen part 25 has a function of a 
ball-point pen and a write pressure detecting function. 

0084. The CPU 22 reads the dot pattern from the sheet 4 
at a certain sampling rate to instantaneously recognize an 
enormous amount of information (the handwriting informa 
tion including the stroke information Such as the trajectory, 
stroke order, and speed of the pen part 21, the write pressure, 
the write time, and so on) accompanying a read operation. 

0085. When the position of the start mark 41 is pointed, 
the CPU 22 judges that the reading is started, and when the 
position of the end mark 42 is pointed, the CPU 22 judges 
that the reading is ended. 

0.086 During a period from the start to end of the reading, 
the CPU 22 performs image processing on the information 
which is obtained from the camera 21 in response to the 
write pressure detection, and generates the position infor 
mation to store the position information together with the 
time as the handwriting information in the memory 23. 

0087. The coordinate information corresponding to the 
dot pattern printed on the sheet 4 is stored in the memory 23. 
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0088. In the memory 23, also stored are: the sheet IDs as 
information for identifying the sheets 4 when the position 
coordinates of the start mark 41 are read; and pen IDs as 
information for identifying pens themselves. 
0089. The memory 23 holds the handwriting information 
which is processed by the CPU 22 when the position of the 
end mark 42 is pointed, until the handwriting information is 
transmitted to the character reader 1. 

0090 The communication part 24 transmits the informa 
tion in the memory 23 to the character reader 1 via the USB 
cable 3 connected to the character reader 1. 

0091 Besides wired communication using the USB cable 
3, wireless communication (IrDA communication, Blue 
tooth communication, or the like) is another example of a 
transfer method of the information stored in the memory 23. 
Bluetooth is a registered trademark. 
0092 Power is supplied to the digital pen 2 from the 
character reader 1 through the USB cable 3. 
0093. The digitizer is not limited to the above-described 
combination of the digital pen 2 and the sheet 4, but may be 
a digital pen that includes a transmitting part transmitting 
ultrasound toward a pen tip and a receiving part receiving 
the ultrasound reflected on a sheet or a tablet and that obtains 
the trajectory of the movement of the pen tip from the 
ultrasound. The present invention is not limited to the digital 
pen 2 in the above-described embodiment. 
0094 FIG. 3 is a view showing a range of the sheet 4 
imaged by the camera 21 of the digital pen 2. 

0095 A range on the sheet 4 readable at one time by the 
camera 21 mounted in the digital pen 2 is a range of 6x6 dots 
arranged in matrix, namely, 36 dots in a case where the dots 
are arranged at about 0.3 mm intervals. 
0096. If 36-dot ranges that are longitudinally and laterally 
deviated are combined and are entirely covered, a sheet 
consisting of a huge coordinate plane of for example, about 
60,000,000 square meters could be created. 
0097 Any 6x6 dots (squares) selected from such a huge 
coordinate plane are different in dot pattern. 
0098. Therefore, by storing the position data (coordinate 
information) corresponding to the individual dot patterns in 
the memory 23 in advance, the trajectories of the digital pen 
2 on the sheet 4 (on the dot pattern) can all be recognized as 
different pieces of position information. 

0099 Hereinafter, the operation of the character reading 
system will be described with reference to FIG. 4 to FIG. 6. 
0100. In this character reading system, a designated ques 
tionnaire sheet is used. 

0101. As shown in, for example, FIG. 4, in addition to the 
start mark 41 and the end mark 42, the questionnaire sheet 
as the sheet 4 has the character entry columns 43 Such as an 
occupation entry column, an age entry column, check col 
umns in which relevant places of 1-5 stage evaluation are 
checked regarding several questionnaire items. 
0102) When a questionnaire respondent points the posi 
tion of the start mark 41 on the questionnaire sheet with the 
digital pen 2, the write pressure is detected by the write 
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pressure sensor 27, so that the CPU 22 detects that this 
position is pointed (Step S101 in FIG. 6). 

0103 At the same time, the dot pattern in this position is 
read by the camera 21. 
0104. The CPU 22 specifies a corresponding one of the 
sheet IDs stored in the memory 23 based on the dot pattern 
read by the camera 21. 
0105. When characters are thereafter written (entered) in 
the character entry columns 43 of the sheet 4, the CPU 22 
processes images captured by the camera 21 and sequen 
tially stores, in the memory 23, the handwriting information 
obtained by the image processing (Step S102). 
0106 In the image processing, performed are processing 
Such as analyzing the dot pattern of an image in a prede 
termined area near the pen tip, which is captured by the 
camera 21, and converting it to the position information. 

0107 The CPU 22 repeats the above-described image 
processing until it detects that the end mark 42 is pointed 
(Step S103). 

0108. When detecting that the end mark 42 is pointed 
(Yes at Step S103), the CPU 22 transmits the handwriting 
information, the pen ID, and the sheet ID which have been 
stored in the memory 23, to the character reader 1 via the 
USB cable 3 (Step S104). 

0109) The character reader 1 receives, at the communi 
cation I/F 11, the information such as the handwriting 
information, the pen ID, and the sheet ID transmitted from 
the digital pen 2 (Step S105) to store them in the memory 
part 12. 

0110. The control part 10 refers to the database 16 based 
on the sheet ID stored in the memory part 12 to specify the 
sheet form 34 of the sheet 4 on which the characters were 
handwritten (Step S106). 
0111 Next, the character image processing part 13 gen 
erates an image of each character, that is, the character 
image, by using the stroke information included in the 
handwriting information stored in the memory part 12 (Step 
S107) to store the character images in the memory part 12 
together with the coordinate data (position information). 

0112 After the character images are stored, the character 
recognition part 14 performs character recognition by image 
matching of the character images read from the memory part 
12 and the character images in the dictionary 15 and reads 
the text data corresponding to identical or similar character 
images from the dictionary 15 to store the read text data in 
the memory part 12 as the character recognition results. 

0113 Incidentally, in a case where no identical or similar 
character image is hit in the character recognition processing 
by the character recognition part 14, “?” which is text data 
indicating an unrecognizable character is assigned as the 
character recognition result of this character image. 

0114. The correction processing part 18 reads from the 
memory part 12 the text data, which are the character 
recognition results by the character recognition part 14, and 
the character images, and displays them in corresponding 
fields on the questionnaire sheet correction window (see 
FIG. 5) (Step S108). 
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0.115. An example of the questionnaire sheet correction 
window is shown in FIG. 5. 

0116. As shown in FIG. 5, the questionnaire sheet cor 
rection window has an occupation image field 51, an occu 
pation recognition result field 52, an age image field 53, an 
age recognition result field 54, an evaluation image field 55. 
evaluation value recognition result fields 56 for respective 
questionnaire items, and so on. 
0.117) In the occupation image field 51, a character image 
inputted in handwriting in the occupation entry column is 
displayed. 

0118. In the occupation recognition result field 52, the 
result (text data such as “company executive') of the char 
acter recognition of a character image inputted in handwrit 
ing in the occupation entry column is displayed. 

0119). In the age image field 53, a character image input 
ted in handwriting in the age entry column is displayed. 

0.120. In the age recognition result field 54, the result (text 
data such as “29') of character recognition of a character 
image inputted in handwriting in the age entry column is 
displayed. 

0.121. In the evaluation image field 55, images of the 
check columns are displayed. 
0122) In the evaluation value recognition result fields 56 
for the respective questionnaire items, evaluation values 
(numerals 1-5) that are checked in the check columns 
regarding the respective items are displayed. 

0123. In this example, “2 as the evaluation value of the 
questionnaire item 1, “4” as the evaluation value of the 
questionnaire item 2, and '3' as the evaluation value of the 
questionnaire item 3 are displayed. 

0.124. The displayed contents of the text data displayed in 
each of the recognition result fields can be corrected by key 
input of new text data from the input part 9. 

0.125. After the correction, the corrected contents (the 
image data of the recognition source character and the text 
data as the recognition result) are stored in the database 16 
in correspondence to each other by a storage operation. 

0.126 A work of totaling the results of the questionnaire 
either includes only a collation work or includes a combined 
work of a reject correction step and a collation step, depend 
ing on character recognition accuracy. 

0127. The collation work is a work to mainly confirm the 
recognition result by displaying the character image and its 
recognition result, in a case where the character recognition 
accuracy is relatively high. 

0128. The reject correction step in the combined work is 
a step to correct the text data defined as “?”, in a case where 
the character recognition rate is low, and is followed by the 
collation step after the correction. 

0129. The aforesaid questionnaire sheet correction win 
dow is an example in the collation step, and an operator 
(correction operator) visually compares the contents (the 
character images and the recognition results) displayed on 
the questionnaire sheet correction window to judge the 
correctness of the recognition results. 
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0130. When judging that the correction is necessary, the 
operator corrects the text data in the corresponding field. 
0131 Even when the operator (correction operator) refers 
to the corresponding age image field 53 for an unrecogniz 
able part (rejected part) outputted as "?” in the age recog 
nition result field 54 on the questionnaire sheet correction 
window displayed on the display 19, the operator sometimes 
cannot determine whether the numeral corresponding to "? 
in the age recognition result field 54 is “3, or “8” due to the 
limitation of the window (area, reduced image field display 
or the like). 
0132) Even by referring to the character image in a still 
state in the age image field 53, it is also sometime difficult 
to confirm whether the read result numeral “9 displayed in 
the age recognition result field 54, which corresponds to an 
adjacent character in the age image field 53, is correct or not. 
0133. In such a case, the operator (correction operator) 
moves the cursor to the character position in the rectangle in 
the age image field 53 by operating the mouse and double 
clicks the mouse. 

0134. In response to this double-click operation (image 
field designation at Step S109) serving as a trigger, the 
correction processing part 18 performs stroke order display 
processing of the character image in the relevant image field 
(Step S110). 
0135 The stroke order display processing will be 
described in detail. 

0136. In this case, as shown in FIG. 7, the correction 
processing part 18 clears a value “n” of a display order 
counter to zero (Step S201). 
0137 Next, the correction processing part 18 reads the 
handwriting information stored in the memory part 12 to 
calculate the time taken to generate one character image, by 
using the handwriting information (Step S202). 
0138. The correction processing part 18 divides the cal 
culated time taken to generate one character image by the 
number of display frames (for example, 16 or the like) of 
partial images of the character (hereinafter, referred to as 
partial images) displayed at one time, thereby calculating the 
time taken to generate the partial image corresponding to 
one frame (Step S203). 
0.139. The correction processing part 18 adds “1” to the 
value “n” of the display order counter (Step S204) and 
generates the partial image that is drawn by a stroke corre 
sponding to the time which is equal to the generation time 
of the partial image corresponding to one frame multiplied 
by “n” (Step S205). 
0140. The correction processing part 18 displays the 
generated partial image in the corresponding image field for 
a prescribed time defined in advance (for example, 0.2 
seconds) (Step S206). 
0141. The correction processing part 18 repeats a series 
of the partial image generation and display operation until 
the value “n” of the display order counter reaches 16 (Step 
S207). 
0142 Specifically, as shown in FIG. 8(a) to FIG. 8(p), the 
correction processing part 18 erases the character image 
displayed in the age image field 53 from this field, and based 
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on the stroke information (the handwriting information of 
the character) read from the memory part 12, it sequentially 
displays the partial character images generated in the course 
until the target image data is completed as one character, in 
this field at predetermined time intervals. 
0.143. The predetermined time interval is the time defined 
(set) in advance, for example, 0.2 seconds or the like, and 
this time is changeable from a setting change window. 
0144. In this manner, the stroke order of the character 
image when the character is handwritten is reproduced in the 
age image field 53 as if the character image were being 
entered thereto, so that the operator (correction operator) 
seeing this stroke order can determine whether the repro 
duced stroke order corresponds to the strokes of the numeral 
“8”, or the strokes of the numeral “3. 
0145. In this example, it can be judged that the stroke 
order corresponds to the numeral “3, based on the stroke 
order from (h) onward in FIG. 8. 
0146 Then, when the operator (correction operator) per 
forms, for example, an end operation (an end operation at 
Step S109) as other operation (Yes at Step S111), a series of 
the processing is finished. 
0147 The operator (correction operator) erases “?” in the 
age recognition result field 54 and newly key-inputs the 
numeral “3 by operating the keyboard and the mouse. 
0.148. After key-inputting the numeral “3, the operator 
(correction operator) moves the cursor to the position of the 
character image in the age image field 53 by operating the 
mouse and double-clicks the mouse. Then, in response to the 
double-click operation serving as a trigger, the correction 
processing part 18 erases the character image displayed in 
the age image field 53 from this field, and based on the 
stroke information (the handwriting information of the char 
acter) read from the memory part 12, it sequentially displays 
the partial character images generated in the course until the 
target image data is completed as one character, in this field 
at predetermined time intervals, as shown in FIG. 9(a) to 
FIG. 9(p) 
0.149 Consequently, in the age image field 53, the stroke 
order of the character image when the character was hand 
written is reproduced as if the character image were being 
entered. 

0150. Therefore, the operator (correction operator) see 
ing this stroke order display can determine whether this 
stroke order corresponds to the strokes of the numeral “4” or 
the strokes of the numeral “9. In this example, it can be 
judged that the stroke order corresponds to the numeral “4”. 
based on the stroke order in FIG. 9(i) to FIG. 9(k). 
0151. The operator (correction operator) erases “9 in the 
age recognition result field 54 and newly key-inputs the 
numeral “4” by operating the keyboard and the mouse. 
0152 That is, in this example, the occupation of the 
questionnaire respondent is “company executive', and the 
questionnaire information can be corrected Such that the age, 
which was erroneously read in the character recognition 
based on the handwritten images, is “34. 
0153. The operator (correction operator) performs a 
determination operation of the numerals “3 and “4” which 
are inputted as the correction to the age recognition result 
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field 54, and thereafter, the correction processing part 18 
stores the determined contents (the text data and the char 
acter image) in the database 16 in correspondence to each 
other. 

0154 As described above, according to the character 
reading system of this embodiment, based on the stroke 
information included in the handwriting information which 
is obtained from the digitizer composed of the combination 
of the pen-type optical input device Such as the digital pen 
2 and the dot pattern on the sheet 4, the stroke order of any 
of the characters written in the character entry columns 43 
of the sheet 4 is displayed on the questionnaire sheet 
correction window, so that it is possible to surely determine 
which character the written character is even when the sheet 
4 is not at hand. This enables efficient correction work of 
recognition result characters. 
0155 That is, when there occurs a character whose still 
image such as the image data is difficult for a person to see 
or recognize, the time-changing stroke order (time-lapse 
traces/moving images of the movement course of the pen 
tip) of the entered character is displayed based on the stroke 
information on the entered character, thereby making the 
entered character recognizable or confirmable. This can 
assist (help) the operator (correction operator) in the data 
confirmation and data correction of the questionnaire result. 
(Other Embodiments) 
0156 The present invention is not limited to several 
embodiments described here with reference to the drawings, 
but may be expanded and modified. It is understood that 
expanded and modified inventions within the range of the 
following claims are all included in the technical scope of 
the present invention. 
0157 The questionnaire sheet correction window in the 
collation step is taken as an example in the description of the 
foregoing embodiment, but the stroke order display process 
ing can be executed also on a reject correction window in the 
reject correction step. 
0158. In this case, as shown in FIG. 10, a rejected 
character is displayed in a corresponding column (an age 
column in this case) on the reject correction window, and 
therefore, the operator (correction operator) moves a cursor 
60 to the position of this character in the age column, and in 
response to this movement serving as a trigger, the correc 
tion processing part 18 displays a popup window 61 and 
displays changing partial images 62 in the popup window 61 
in the sequence of the stroke order at predetermined time 
intervals (in a similar manner to the stroke order display 
examples shown in FIG. 8 and FIG. 9). 
0159 Further, the foregoing embodiment has described 
the stroke order display processing as the operation of the 
correction processing part 18. However, if the processing to 
generate the partial images for the stroke order display is 
executed by the character image processing part 13, a similar 
processing engine need not be mounted in the correction 
processing part 18. 

0160 That is, the control part 10 controls the correction 
processing part 18 and the character image processing part 
13 to divide the processing between these parts. 
0161 In this case, with an operation on the window 
serving as a trigger, such as a selection operation of a field 
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displaying a character image or a movement operation of the 
cursor to a display field of a character recognition result, the 
control part 10 executes the stroke order display processing, 
where the character image processing part 13 is caused to 
execute the generation processing of the partial character 
images, and the correction processing part 18 is caused to 
sequentially display the generated partial character images 
on the questionnaire correction window. 
0162 Possible display methods of the partial character 
images are to display the partial character images in place of 
the original image, to display the partial character images in 
different color from the original character image and in a 
Superimposed manner on the original image, to display a 
popup window and display the partial character images on 
this window, and the like. 
0163. Further, in the description of the foregoing embodi 
ment, some field designation operation is executed for 
triggering the stroke order display processing. Another pos 
sible process is to generate character images, without Such 
input (trigger), for example, based on handwriting informa 
tion when the handwriting information is obtained from the 
digital pen 2, and then display the stroke order of this 
character. 

What is claimed is: 
1. A character reader, comprising: 
a handwriting information obtaining part that obtains 

handwriting information of a character handwritten on 
a sheet; 

a character image generating part that generates partial 
character images in order in which the character is 
written, based on the handwriting information of the 
character obtained by said handwriting information 
obtaining part; and 

a stroke order display part that displays the partial char 
acter images generated by said character image gener 
ating part, in sequence at predetermined time intervals. 

2. A character reader, comprising: 
a handwriting information obtaining part that obtains 

handwriting information of a character handwritten on 
a sheet; 

a display that displays image data of the character, the 
image data being generated based on the handwriting 
information of the character obtained by said handwrit 
ing information obtaining part; and 

a stroke order display part that, in response to an operation 
for displaying stroke order of the character image data 
displayed on said display, sequentially displays partial 
character images on said display based on the hand 
writing information of the character obtained by said 
handwriting information obtaining part, the partial 
character images being images generated in a course 
until the target image data is completed as one char 
acter. 

3. The character reader as set forth in claim 1 or claim 2, 
further comprising: 

a character recognition part that outputs text data resulting 
from character recognition that is performed by using 
the character image data; and 
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a correction processing part that displays a window on 
which the text data outputted from said character 
recognition part and the image data are displayed so as 
to be visually comparable for confirmation or correc 
tion of the text data which is the character recognition 
result. 

4. The image reader as set forth in claim 1, 
wherein said stroke order display part performs stroke 

order display processing, with one of the following 
operations serving as a trigger: a selection operation of 
a display field displaying the partial character image 
and a movement operation of a cursor to a display field 
of the character recognition result. 

5. The character reader as set forth in claim 3, further 
comprising: 

an input part that accepts input of new text data for 
correcting the text data displayed on the window; and 

a storage part that stores the new text data accepted by 
said input part and the image data in correspondence to 
each other. 

6. A character reading method for a character reader 
including a display, the method comprising: 

obtaining, by the character reader, handwriting informa 
tion of a character handwritten on a sheet; 
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generating, by the character reader, partial character 
images in order in which the character is written, based 
on the obtained handwriting information of the char 
acter, and 

displaying, by the character reader, the generated partial 
character images on the display in sequence at prede 
termined time intervals. 

7. A character reading program causing a character reader 
to execute processing, the program comprising program 
codes for causing the character reader to function as: 

a handwriting information obtaining part that obtains 
handwriting information of a character handwritten on 
a sheet; 

a character image generating part that generates partial 
character images in order in which the character is 
written, based on the handwriting information obtained 
by the handwriting information obtaining part; and 

a stroke order display part that displays the partial char 
acter images generated by the character image gener 
ating part, in sequence at predetermined time intervals. 


